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Data collection 

Bruker SMART CCD 
dif fractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Trnto = 0.915, T max = 0.931 

Refinement 

R[F 2 > 2a(F 2 )} = 0.031 

wR(F 2 ) = 0.086 

S = 1.07 

2324 reflections 

220 parameters 

H atoms treated by a mixture of 
independent and constrained 
refinement 



5743 measured reflections 
2324 independent reflections 
2238 reflections with / > 2o(I) 
R,„. = 0.026 



Apnux = 0.37 e A 

Ap mi „ = -0.18 e A~ 3 

Absolute structure: Flack (1983), 

938 Friedel pairs 
Flack parameter: 0.05 (7) 
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Key indicators: single-crystal X-ray study; T = 296 K; mean ct(C-C) = 0.003 A; 
R factor = 0.031 ; wR factor = 0.086; data-to-parameter ratio = 10.6. 

In the title molecule, Ci3H 15 ClF 2 N20, the piperazine ring is in 
a chair conformation with the 2,4-difluorobenzyl and chloro- 
acetyl substituents in equatorial positions. 

Related literature 

For the synthesis, see: Gan et al. (2010). For applications of 
piperazine derivatives, see: Gan, Cai & Zhou (2009); Cai et al. 
(2009); Gan, Lu, & Zhou (2009). 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
PLATON (Spek, 2009); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 

This work was partially supported by the Natural Science 
Foundation of China (21172181), the Specialized Research 
Fund for the Doctoral Program of Higher Education of China 
(SRFDP 20110182110007) and the Fundamental Research 
Funds for the Central Universities (XDJK2011D007). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5389). 




Experimental 

Crystal data 

C 13 H 15 C1F 2 N 2 0 
M, = 288.72 
Orthorhombic, Pl{l{l x 
a = 7.895 (2) A 
b = 8.512 (2) A 
c = 19.884 (5) A 



N 



CI 



0 



V = 1336.2 (6) A J 
Z = 4 

Mo Ka radiation 
fjL = 0.30 mm -1 
T = 296 K 

0.30 x 0.25 x 0.24 mm 
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Comment 

The piperazine ring is present in many clinical drugs (Cai et al, 2009). The incorporation of a piperazine moiety gernerally 
improves physicochemical properties, and thereby enhances biological activities (Gan, Cai & Zhou, 2009). The piperazine 
moiety is extensively employed to construct various bioactive molecules (Gan, Lu & Zhou, 2009). Our interest is to develop 
azole-containing piperazine derivatives as medicinal agents (Gan et al, 2010). Herein we report the crystal structure of the 
title compound (I). 

In the molecular structure (Fig. 1) of (I) the piperazine ring is in a chair conformation, in which the 2,4-difluorobenzyl 
and chloroacetyl groups are located in equatorial positions. 

Experimental 

Compound (I) was synthesized according to the procedure of Gan et al. (2010). Single crystals suitable for X-ray diffraction 
analysis were grown in a mixed solution petroleum ether and ethyl acetate by slow evaporation at room temperature. 

Refinement 

The hydrogen atoms attached to the benzene ring were placed in calculated positions with C — H = 0.93 A and Uj S0 (H) = 
1.2U e q(C). All other H atoms were refined independently with isotropic displacement parameters. 



Figures 




Fig. 1. The molecular structure of the title compound showing 50% ellipsoids. 



2-Chloro-1 -[4-(2,4-difluorobenzyl)piperazin-1 -yl]ethanone 



Crystal data 



Ci3H 15 ClF 2 N 2 0 



F{0Q0) = 600 

D x = 1.435 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4078 reflections 

6 = 3.2-27.4° 



M,- = 288.72 



Orthorhombic, P2]2i2i 
Hall symbol: P 2ac 2ab 



a = 7.895 (2) A 
6 = 8.512 (2) A 
c= 19.884(5) A 



|i = 0.30 mm 
r=296K 
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Block, colorless 

0.30 x 0.25 x 0.24 mm 



V= 1336.2 (6) A 3 
Z=4 



Data collection 



Bruker SMART CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.915, T max = 0.931 
5743 measured reflections 



2324 independent reflections 

2238 reflections with / > 2a(I) 
R int = 0.026 

Qmax ~~ 25.0 , G m j n — 2.1 

h = -9^8 

£ = -8^10 
1 = -21->23 



Refinement 
Refinement on F 2 
Least-squares matrix: full 

R[F 2 > 20CF 2 )] = 0.031 

wR{F 2 ) = 0.086 

S= 1.07 
2324 reflections 
220 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[g 2 (F 0 2 ) + (0.0501/ 5 ) 2 + 0.1826P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Ap m ax = 0.37 e A~ 3 
Ap mi „ = -0.18eA" 3 

Absolute structure: Flack (1983), 938 Friedel pairs 
Flack parameter: 0.05 (7) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z £/iso*/£4 q 

Cll 0.26806 (8) 1.41412 (7) 0.14714 (3) 0.06679 (19) 

Nl 0.53726 (18) 0.88254(16) 0.14628 (8) 0.0392(3) 
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